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improved form, which gives a field nearly if not quite as 
large as that of the instrument of Norremberg and some¬ 
what better definition near the edges ; and, by the use of 
a scale engraved on a glass plate, approximate measure¬ 
ments of the angle of the optic axes of a crystal can be 
obtained when the apparent angle is not too great for the 
optic axes, or rather the £! eyes ” of the axes to be seen in 
the field of the instrument. 

The application of the principle of von Kobell’s 
stauroscope, enhanced in its sensitiveness by the use of 
the ingenious doubled calcite plate of Brezina, is also 
valuable for ensuring precision in determining the direc¬ 
tions of the principal sections of a crystal, and is for 
example far more commodious than Descloizeaux’s 
method of 'dividing a plate of an oblique crystal, cut 
parallel to the plane of symmetry, into two, and turning 
them after the manner of an artificial twin. 

The crystallographic portion of Prof. Groth’s work is 
good, especially so from the point of view of the student in 
the German universities, where the honoured name of 
Naumann still holds crystallographers by the spell of a 
notation which has the advantage of looking very simple, 
while in reality it is complex and incomplete, and for 
purposes of calculation, and indeed for other than a very 
superficial crystallographic representation of crystal forms 
—not of crystal faces—has next to no value. 

Of course, Prof. Groth is too sound and excellent a crys- 
tallographer not to feel and to acknowledge as he does in 
his preface, the great superiority of the method of Prof. 
Miller for all the purposes which give crystallography its 
character as a science ; and accordingly he introduces his 
readers to the system of. Miller, co-ordinating the two 
methods of notation in his descriptions of crystalline forms. 

Indeed, when he touches on the fundamental principles 
of crystallography in his section on the doctrine of zones, 
he discards at once the notation of his illustrious country¬ 
man, and handles the subject entirely in the language and 
method of Miller ; a language and method which in fact 
are the result of an elegant development of the original 
principle of Weiss, and were first independently em¬ 
ployed by the famous German mathematician, Grass- 
tnann. In point of fact every crystallographer now uses the 
Millerian formulae, and actually while using the notation 
of Naumann, prefers to translate it into the simpler 
symbols of Miller in order to deduce the determinants 
rather than employ the earlier modes of calculation. 

Again, what crystallographer who has had to convert 
the notation of Naumann for the rhombohedral into that 
for the hexagonal system, but knows the complexity of the 
process, and must recognise the superficial character of 
that notation? Moreover, for a distinctive representa¬ 
tion of hemi-symmetrical or tetarto-symmetrical forms in 
language or writing that carries a scientific meaning, the 
notation of Naumann is powerless. 

But Prof. Groth is writing for a German public, and 
he has to write a book that will be read. It is to be 
hoped that his work will be widely read, so widely as that 
his intelligent countrymen may be prepared, when it 
reaches a second or at furthest a third edition, to accept 
the change to the Anglo-German notation and methods 
which Weiss, Neumann, Grassmann, Whewell, and Miller 
(five of the greatest names among European crystal¬ 
lographers), have elaborated. 
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There remains, however, a word to be said upon the 
examples selected by Prof. Groth to illustrate this part of 
his treatise. They are as interesting to the crystal¬ 
lographer as they are excellent from the point of view of 
illustrations; for the publication of several of them in 
this form serves to bring together valuable illustrations 
of the different kinds of merosymmetry, of which some 
are new, while others have to be sought for only in the 
memoirs in which they appeared. 

It may have been the result of a practical estimate of 
the smallness of the number of Englishmen who would 
have been interested in seeing them, that prevented Herr 
Fuess, the optical-instrument-maker of Berlin, from 
sending to the Loan Exhibition a set of the instruments 
in the improvement of which he has been so largely 
guided by Prof. Grotb. It was, however, a short-sighted 
view, for the students of this subject are increasing ; the 
physical laboratories of Oxford and Cambridge, and 
some London teachers of physics, are, for instance, turn¬ 
ing out students quite competent to handle and to appre¬ 
ciate such implements of research ; and for all such 
students the instruments of Soldi and the other French 
makers represented in the Loan Collection naturally have 
the greater attraction due to proximity and to their having 
been for several months 'where they could be seen and 
handled by English teachers and their students. 

N. S. M. 


OUR BOOK SHELF 

La Digestion Vegbtale, Note sur le Role des Ferments dans 
la Nutrition des Plantes. Par E. Morren. (Gand, 
1876.) 

This paper is brought forward by Prof. Morren as a 
supplement to his observations on carnivorous plants. 
Its main point is the statement that digestion is not a 
function exclusively of those plants termed “carni¬ 
vorous,’’ but is a process common to all living beings, 
vegetable as well as animal. Animal digestion is, he states, 
according to the most approved view, a process of fer¬ 
mentation consisting essentially in a transformation of 
colloids into crystalloids, this change being a necessary 
preliminary to absorption. In the same manner all plants 
digest; and the process is precisely analogous to that of 
animals, and is again essential before assimilation is 
possible. The ordinary vegetable ferment for the conver¬ 
sion of starch into glucose is diastase, which has been 
detected in barley ; it occurs also in the tubers of the 
potato, near the “ eyes.” For the fermentation or diges¬ 
tion of nitrogenous substances, albuminoids, a different 
ferment is required, and this we have in pepsine, which 
has been detected by several observers in the viscid secre¬ 
tion of Nepenthes, Drosera, and other insectivorous plants. 
According to Masters, it occurs also in the nectaries of 
Helleborusj and a similar substance has long been known 
in the latex of Carica Papaya. Vegetable digestion is 
therefore as widely diffused and as various a phenomenon 
as animal digestion, and consists in the transformation of 
the raw insoluble food material into soluble crystalloids 
capable of assimilation. It takes place chiefly in the 
“ reservoirs of reserve-material ”—seeds, underground 
stems, roots, the bark, the pith. The nutrition of plants 
is made up of three successive processes :—elaboration, 
digestion, assimilation. The first consists in the produc¬ 
tion, out of its elements, of a carbo-hydrate, and can take 
place only under the influence of light. Digestion con- 
| sists essentially in hydration—as in the conversion of 
j starch into glucose—and is associated with an evolution 
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of carbonic acid. It is accompanied by a molecular 
change which renders the resulting product soluble and 
diffusible. Assimilation is simply the absorption by the 
living tissue of the substances thus prepared, one of the 
chief processes which accompanies it being the rever¬ 
sion, by loss of water, of the glucose to the condition of 
cellulose, a substance isomeric but not isomorphic with 
starch. Intussusception, therefore, is a process which 
can only succeed digestion. No essential difference can, 
in fact, be maintained between the manner in which 
animals and plants digest their food, A. W. B. 


LETTERS TO THE EDITOR 

[ The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return, 
or to correspond with the writers of rejected manuscripts. 
No notice is taken of anonymous communications .] 

Hygroscopic Seeds 

I HAVE lately received an interesting letter from Fritz Muller, 
in St. Catherina, Brazil, on the subject of hygroscopic seeds. He 
tells me that in the highlands of the Uruguay he has succeeded in 
discovering more than a dozen grasses, as well as a species of 
geranium, whose awns are capable of hygroscopic torsion. He 
has been so kind as to send me specimens of the grass-seeds, 
and many of them appear to be as beautifully adapted as those 
of Stipa, Avena, &c., for penetrating the ground in the manner 
which I have elsewhere described . 1 The mo.t curious among 
the specimens received are the seeds belonging to the genus Aris- 
tida. In one of these the awn is longitudinally divided into 
three fine tails, six or eight inches in length, each of which twists 
on its own axis when the seed is dried. These tails project in three 
directions, and more or less at right angles to the axis of the seed, 
and Fritz Muller states that they serve to hold it in an upright 
position with its lower end resting on the ground. The seed is 
pointed and barbed in the usual manner, and when it is made to 
rotate by the twisting of the awns, it evidently forms a most 
effectual boring-instrument, for Fritz Miiller found many seeds 
which had penetrated the hard soil in which the parent plant 
was growing. Another species of Aristida is interesting to me, 
because it illustrates the explanation which I gave of the torsion 
of the awn of Stipa, namely, that each individual cell of which 
the awn is composed is capable of torsion, and their combined 
action results in the twisting of the whole awn. Now' in this 
species of Aristida, each of the three tails into which the awn is 
divided is capable of torsion on its own axis, and as the seed dries 
they twist up into a perfect three-stranded rope, just as the com¬ 
ponent cells combine to produce the rope-like twist of the Stipa 
awn. And as the tails wind together and form the strands, the 
seed is made to rotate and thus bury itself in the ground. 

Down, Beckenham, February 19 Francis Darwin 


Mind and Matter 

But for illness I would have made an earlier reply to 
Mr. Duncan’s courteously-expressed objections (Nature, vol. 
xv., p. 295) to my analysis (Nature, voi. xv., p. 217) 
of his very ingenious “solution” (Nature, vol. xv., p. 
78). A general “mistake,” and an “ essential omission,” are 
the charges against me. The mistake is in “ regarding what 
was intended to solve a problem as intended to prove an alleged 
fact.” “The alleged fact,” he adds, “that consciousness 
depends on nervous organisation, I assumed to be a fact, and 
undertook to indicate hoiv the dependence might be conceived, 
or regarded, to exist.” He says that I clearly understood this 
“at starting.” Where now is it that I “ fell into the error?” 
His first step towards “ clearing away difficulties in the way of 
our conceiving the relation of consciousness to matter,” is to 
allege this fact: “ It is no more difficult to conceive ^of matter 
being subjective than of spirit being subjecLive.” This is a 
dogmatic statement about our powers of conceiving ; no hint of 
help as to how we may conceive. We ordinarily conceive of 
“spirit”—the “ego,” the “subject”.—as susceptible toconscious- 
ness, or “subjective,” because we (the ego) feel we are conscious; 
but is it “ as easy ” to conceive of a stone as susceptible to con¬ 
sciousness, i.e. subjective? To say it is, I called a petitio prin- 

1 Trans. Linn. Soc., vol. i., part 3, p. 149, 1876. 


cipii, because it assumes that conceivability which has to be 
established. I used the word “probability” as involving con¬ 
ceivability ; for can we intelligibly assume a probability without 
a conception of what that probability is? But Mr. Duncan 
contends that his position is ‘' conceivable as a hypothesis, true 
or false.” Unquestionably we may conceive some one staling 
any hypothesis—a stone feels, fire freezes—but to conceive one 
doing this is not to have a concept of any part of the operation 
as hypothesised, however we may attach a meaning to the terms 
as such. Again, if any hypothesis, true or false, is already con¬ 
ceivable, this fact cannot favour Mr. Duncan. 

So far I have not been led “to mistake allegations of the 
conceivability of a notion for assumptions or intended proofs 
that the notion is true.” To the next position, “ How energy is 
related to matter, is no less mysterious than how subjectivity 
may be a property of matter,” my objection was twofold : first, 
to the illogical form ; second, to the argument itself. Mr. Duncan 
replies, “ The parity of mystery was not intended to establish parity 
of probability as to facts, but merely parity of conceivability.” 
Now what is conceivable in the known case? The fact of energy 
being related to matter. Next, whit here is mysterious or incon¬ 
ceivable? —the manner how these are related. Finally, what is the 
parallel to establish ? Mr. Duncan answers, “ Not the parity of 
probability as to facts, but merely parity of conceivability.” 
But the conceivability of how energy is related to matter equals 
zero, therefore, by parity of reasoning, the conceivability of how 
subjectivity is related to matter equals zero. I commented, 
therefore, on all that this argument supplied—a bare shadow of 
probability. My next objection to the position, “Energy may 
be divided, why not subjectivity ?” is strictly categorical, and no 
flaw has been found in it, nor, intrinsically, in any of my objec¬ 
tions, which have now' been shown to apply to “ conceivability.” 
Of the omission, Mr. Duncan says :—“The essential part of my 
solution which indicated roughly the modus of the connection 
between matter and consciousness, and which dealt -with the 
great difficulty of the question, How' to account for the two 
aspects of matter, the conscious and the unconscious ? has not 
been touched by Mr. Tupper.” Because all this was based on 
the untenable ground that “subjectivity may be divided,” I 
closed my analysis here ; but will conclude with a few remarks 
on the ingenious and original parallels drawn by Mr. Duncan. 

“As energy potential is rest, so subjectivity potential is un¬ 
consciousness, As kinetic energy is motion, so active subjectivity 
is consciousness.” Now energy, both to the materialist and his 
opponent, is a hypothesis, not a phenomenon; and it is not 
legitimate to support one hypothesis by another. 

Again, if subjectivity is defined “ susceptibility to conscious¬ 
ness,” some sub-definition of “ susceptibility ” is needed; for if 
non-innervated matter, as Mr. Duncan admits, is never conscious, 
then matter in this form being non-susceptible to consciousness , is 
by the definition non-subjective : a conclusion opposed to Mr. 
Duncan’s “ all matter is subjective or susceptible to conscious¬ 
ness,” his qualification, that nen-innervated matter is only 
“potentially subjective” not availing unless this term mean 
non-subjective, and leave us with the above contradiction. The 
expression “all forms of matter may, by innervation, be made 
susceptible,” &c., would indeed carry the conclusion “allmatter 
may be made subjective,” but then subjectivity would be an 
accident, not a property of matter as defined by Mr. Duncan. 
Lastly, to the phenomenalist who would investigate, and not 
create, nature, matter, or a fancied common substance for the 
support of all phenomena, is perhaps the most unwarranted of 
all assumptions. J. L. Tupper 


Atmospheric Currents 

Mr. Clement Ley thinks (see his letter in Nature, vol. xv 
p. 333) that if the earth’s atmosphere contained no watery 
vapour, the great currents of atmospheric circulation would be 
quite unlike what they are. I. think, on the contrary, it is as 
certain as the established truths of physical astronomy, that if 
there were no watery vapour the great currents, though not the 
storms and other temporary disturbances, would be nearly what 
they actually are. 

All winds belonging to the great currents, though not local 
winds, form part of a system of circulation between the equa¬ 
torial and the polar regions, which is caused by the difference ot 
those regions in temperature. Equatorial air is constantly flow ing 
towards the poles, and polar air towards the equator ; the equa¬ 
torial air brings the greater rotatory velocity of the equatorial 
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